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CI AIMS 

1. A dispenser for discrete droplets of less than ten micr litres (10 ^\) in volume 
of a liquid comprising:- 

(A) a main assembly; 

(B) a liquid container comprising:- 

io an elongated body member having a st laight main bore: 

an inlet to the main bore: 

a valve seat in the body member forming a main bore outlet 
1 5 remote from and substantially in line wi1 h the inlet; 

a nozzle mounted on the body memb ar and having a nozzle 
bone communicating with the valve seal ; 

20 a droplet dispensing tip on the nozzle remote from the valve 

seat; 

a separate elongated floating valve bo & of magnetic material 
loosely mounted in the main bore for limited movement out of 
2 5 line with the main bore, Its cross-sectic nal area relative to that 

of the main bore being such as to permit the free flow of liquid 
between the main bore inlet and outle t by passing the valve 
boss, said valve boss not being mecha lically connected to the 
body member; 
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(C) means for releasably securing the liquid ::ontainer to the main 
assembly; 



(D) 



means for ex rting a pressure differential on the liquid in the 
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dispenser; and 

(E) a separate valve boss actuating assembly acjacent the body member 
for applying an electromagnetic force to the valve boss to engage and 
disengage the valve boss from the valve seat, 

A dispensing assembly as claimed in claim 1 in whioh the valve boss is of a 
hard magnetic material. 

A dispensing assembly as claimed in claim 1 in \,ihich the valve boss is 
covered with a layer of soft polymer. 

A dispensing assembly as claimed in claim 1 in which the valve boss is 
manufactured from a flexible polymer bonded magnetic material. 

A dispensing assemble as claimed in claim 1 in which the valve boss 
actuating assembly is an electrical coil surrounding t ie body member. 

A dispensing assembly as claimed in claim 1 in which the valve actuating 
assembly comprises two separate sets of coils for n oving the valve boss in 
opposite directions within the body member of the liquid container. 

A dispensing assembly as claimed in claim 1 in w|- ich the valve actuating 
assembly comprises two separate coils for moving the valve boss in 
opposite directions within the body member of the lie uid container, a source 
of electrical power and a controller for varying the cu rrent over time as each 
droplet is being dispensed. 

A dispensing assembly as claimed in claim 1 in wfilch the valve actuating 
assembly comprises a permanent magnet and neans for moving the 
magnet along the body member of the liquid conta ner towards and away 
from the valve seat. 

A dispensing assembly as claimed in claim 1 in which th valve boss 
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actuating assembly comprises a permanent magnet substantial ly U shaped 
to embrace the body member and means for moving | the magnet along the 
body member of liquid container towards and away fr :im the valve seat. 

5 10. A dispensing assembly as claimed in claim 1 in which valve actuating 

assembly comprises a pair of spaced apart magne izing assemblies each 
comprising a coil wrapped around a core of soft magnetic material. 

11. A dispensing assembly as claimed in claim 1 in wh ch the valve actuating 
10 assembly comprises a pair of spaced-apart magne' ising assemblies each 

comprising a coil wrapped around a substantial y U-shaped core for 
embracing the body member. 

12. A dispensing assembly as claimed in claim 1 in which the valve boss 
15 comprises a cylindrical plug having radially extending circumferential fins 

whereby movement of the boss towards the valve stsat liquid is urged into 
the nozzle bore and onto the tip. 

13. A dispensing assembly as claimed in claim 1 in whict the body member and 
2 0 the nozzle form an integral moulding of plastics material. 

14. a dispensing assembly as claimed in claim 1 in whid* the body member and 
nozzle are made from metal. 

25 15. A dispensing assembly as claimed in claim 1 comprising; 

an electrode incorporated in the dispensing tir ; 
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a separate receiving electrode remote from th ss tip; and 

a high voltage generating means connected 1 one of the electrodes 
to provide an electrostatic field therebetween. 
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A dispensing assembly as claimed in claim 1 comprising; 
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an electrode incorporated in the dispensing tip; 

a separate receiving electrode below the tip; '< nd 

a high voltage generating means connected Id one of the electrodes 
to provide an electrostatic field therebetween. 

A dispensing assembly as claimed in claim 1 comprtelng:- 

an electrode incorporated in the dispensing Mp i; 

a separate receiving electrode remote from the tip ; 

a high voltage generating means connected t :i one of the electrodes 
to provide an electrostatic field therebetween; and 

a droplet receiving substrate mounted between the receiving 
electrode and the dispenser tip . 

A dispensing assembly as claimed in claim 1 comprising; 

an electrode incorporated in the dispensing tip ; 

a separate receiving electrode remote from he tip including a hole 
for the passage of a droplet therethrough; 

a droplet receiving substrate mounted below he receiving electrode; 
and 

a high voltage generating means connected l n one of the electrodes 
to provide an electrostatic field therebetween. 

A dispensing assembly as claimed in claim 1 comprising; 
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an electrode incorporated in the dispensing tip ; 

a plurality of separate receiving electrodes re mote from the tip each 
having a hole for the passage of a droplet the'ethrough; 

a droplet receiving substrate mounted below the receiving 
electrodes; 

means for activating the receiving electrodes separately; and 

a high voltage generating means connected 1:> one of the electrodes 
to provide an electrostatic field therebetween. 

A dispensing assembly as claimed in claim 1 comprising; 

an efectrode incorporated in the dispensing tipi ; 

a separate receiving electrode remote from ths* tip; 

a droplet receiving substrate mounted below tie receiving electrode; 

a high voltage generating means connected Vj one of the eiectrodes 
to provide an electrostatic field therebetween; ;and 

synchronous indenting means for the dispenser and the receiving 
electrode for accurate deployment of droplets on the substrate. 

A dispensing assembly as claimed in claim 1 comprising; 

an electrode incorporated in the dispensing tip. ; 

a plurality of separate r ceiving electrodes forming dropl t deflection 
electrodes remote from the tip; 
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a droplet receiving substrate mounted below the deflection 
electrodes; 

a high voltage generating means connected lo one of the deflection 
electrodes to provide an electrostatic field theiebetween; and 

control means to vary the voltage appUsd to the deflection 
electrodes. 

A dispensing assembly as claimed in claim 1 comprising a detector for 
sensing the separation of the droplet from the dispensing tip. 

A dispensing assembly as claimed in claim 1 comprising a detector for 
sensing the separation of the droplet from the dispensing tip, the detector 
comprising: 

a source of electromagnetic radiation; 

means for focussing the radiation on the enc I of the dispensing tip; 
and 

means for collecting the radiation coupled by a droplet on the 
dispensing tip. 

A dispensing assembly as claimed in claim 1, conprising a detector for 
sensing the separation of the droplet from the dispensing tip, the detector 
comprising:- 

a source of electromagnetic radiation mounted within the dispenser 
nozzle; 



m ans for focussing the radiation on the end of the dispensing tip; 
and 



means for collecting the radiation coupled by a droplet on the 
dispensing tip. 

A dispensing assembly as claimed in claim 1 in which means are provided 
for measuring the charge of the droplet 

A dispensing assembly as claimed in claim 1 in which a Faraday Pail is 
provided for measuring the charge of the droplet 

A dispensing assembly as claimed in claim 1 in which a bottomless Faraday 
Pail is provided for measuring the charge of the droplet 

A dispenser for discrete droplets of less than ten micrc litres (10 jj) in volume 
of a liquid comprising:- 

(A) a main assembly; 

(B) a liquid container comprising:- 

an elongated body member having a str slight main bore; 
an inlet to the main bore; 

a valve seat in the body member forrnng a main bore outlet 
remote from and substantially in line wit *« the inlet; 

a nozzle mounted on the body member and having a nozzle 
bore communicating with the valve seat: 

a droplet dispensing tip on the nozzle remote from the valve 
seat; 

a separate elongated floating valve boss of hard magnetic 
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material magnetised along its longitudinal axis loosely 
mounted in the main bore for limited mo- ement out of line with 
the main bore, its cross-sectional area relative to that of the 
main bore being such as to permit th-e free flow of liquid 
S between the main bore inlet and outlet by passing the valve 

boss, said valve boss not being mechan cally connected to the 
body member; 

(C) means for reteasably securing the liquid container to the main 
l o assembly; 

(D) means for exerting a pressure differential on the liquid in the 
dispenser; 

15 (E) a separate valve boss actuating assembly adjs :ent the body member 

for applying an electromagnetic force to the valve boss to engage and 
disengage the valve boss from the valve seat; 
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(F) an electrode incorporated in the dispensing tip; 

(G) a separate receiving electrode remote from the tip; and 

(H) a high voltage generating means generating rr.aans connected to one 
of the electrodes to provide an electrostatic fielc therebetween. 

29. A dispensing assembly as claimed in claim 28 in w "iich the valve boss is 
biased to a dosed position into engagement with the valve seat by an 
external magnetic field generated by the actuating coil assembly- 

3 0 30. A dispensing assembly as claimed in claim 28 in which the valve actuating 

assembly comprises two separate coils for moving the valve boss in 
opposite directions within the body member of the liq -lid container, a source 
of electrical power and a controller for varying the cu rent over time as each 
droplet is being dispensed. 
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31. A dispensing assembly as claimed in claim 28 in whi^h the body member 
and the nozzle form an integral moulding of plastics m&.wial. 

5 32, A dispensing assembly as claimed in claim 28 compris mg; 

an electrode incorporated in the dispensing tip : 
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a separate receiving electrode remote from the tip ; and 

a high voltage generating means connected to one of the electrodes 
to provide an electrostatic field therebetween. 

33. A dispensing assembly as claimed in claim 28 in which the receiving 
15 electrode is below the dispensing tip. 

34. A dispensing assembly as claimed in claim 28 comprising a droplet receiving 
substrate mounted between the receiving electrode ami the dispenser tip. 

20 35. A dispensing assembly as claimed in claim 28 in which a droplet receiving 

substrate is mounted below the receiving electrode, Vie receiving electrode 
having at least one opening for the droplet to pass through to the receiving 
substrate. 

2 5 36. A dispensing assembly as claimed in claim 28 in which there is a plurality of 

receiving electrodes at least one of which is activated at any time. 

37. A dispensing assembly as claimed in claim 28, in which a droplet receiving 
substrate is mounted below a plurality of receiving electrodes, each of the 

3 0 receiving electrodes having at least one opening for the droplet to pass 

through to the receiving substrate. 



38. 



A dispensing assembly as claimed in claim 28, in wt ich a droplet receiving 
substrate is mounted below the receiving electrodes, the receiving 
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electrodes having at least one opening for the droplet \o pass through to the 
receiving substrate and in which synchronous indexing means are provided 
for the dispenser and the receiving electrode for ac surate deployment of 
droplets on the substrate, 

A dispensing assembly as claimed in claim 28, in whish there is more than 
one receiving electrode forming droplet deflection silectrodes which are 
mounted below the dispensing tip to provide a component of the 
electrostatic field substantially parallel to the receding substrate and in 
which the high voltage generating means has contr :«l means to vary the 
voltage applied to the deflection electrodes. 

A dispensing assembly as claimed in claim 28 corr prising a detector for 
sensing the separation of the droplet from the dispens ng tip. 

A dispensing assembly as claimed in claim 28 con 1 prising a detector for 
sensing the separation of the droplet from the dispe -ising tip, the detector 
comprising:- 

a source of electromagnetic radiation; 

means for focussing the radiation on the enc of the dispensing tip; 
and 

means for collecting the radiation coupled by a droplet on the 
dispensing tip. 

A dispensing assembly as claimed in claim 28, comprising a detector for 
sensing the separation of the droplet from the dispensing tip, the detector 
comprising:- 

a source of electromagnetic radiation mounted within the dispenser 
nozzle; 
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means for focussing the radiation on the end of the dispensing tip; 
and 

msans for collecting the radiation coupled by a droplet on the 
dispensing tip. 

A dispens ing assembly as claimed in claim 28 comprising a detector for 
sensing e separation of the droplet from the dispensing tip, the detector 
comprisin^:- 

a source of electromagnetic radiation; 

mi; ans for focussing the radiation on the end of the dispensing tip; 
an:l 

mi= ans for collecting the radiation coupled by a droplet on the 
diti pensing tip. 

A dispens ng assembly as claimed in claim 28 in which means are provided 
for measu ing the charge of the droplet. 

A dispens ng assembly as claimed in claim 28 in which a Faraday Pail is 
provided for measuring the charge of the droplet. 

A dispensing assembly as claimed in claim 28 in which a bottomless 
Faraday Pail is provided for measuring the charge of the droplet. 

A dispenser for discrete droplets of less than ten microlitres (10 ^l) in volume 
of a liquid ■ :;omprising:- 

(A) a main assembly; 

(B) a II luid container comprising:- 
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an elongated body member having a straight main bore; 
an inlet to the main bore; 

a valve seat in the body member forming a main bore outlet 
remote from and substantially in line with the inlet; 

a nozzle mounted on the body member and having a nozzle 
bore communicating with the valve seat; 

a droplet dispensing tip on the nozzle remote from the valve 
seat; 

a separate elongated floating valve boss of hard magnetic 
material magnetised along its longitudinal axis loosely 
mounted in the main bore for limited movement out of line with 
the main bore, its cross-sectional area relative to that of the 
main bore being such as to permit the free flow of liquid 
between the main bore inlet and outlet by passing the valve 
boss, said valve boss not being mechanically connected to the 
body member; 

means for releasably securing the liquid container to the main 
ass embly; 

means for exerting a pressure differential on the liquid in the 
dispenser; 

a v> sparate valve boss actuating assembly adjacent the body member 
for applying an electromagnetic force to the valve boss to engage and 
dis i engage the valve boss from the valve seat; 

an slectrode incorporated in the dispensing tip; 



(G) a s eparate receiving electrode below from the tip; 



(H) a high voltage generating means connected to one of the electrodes 
wiih the other electrodes maintained at a different voltage to provide 
an electrostatic field therebetween; and 

(I) mn hans are provided for measuring the charge of the droplet 

A dispensing assembly as claimed in claim 47 in which a droplet receiving 
substrate is mounted below the receiving electrode, the receiving electrode 
having at least one opening for the droplet to pass through to the receiving 
substrate. 

A dispensing assembly as claimed in claim 47, in which a droplet receiving 
substrate is mounted below the receiving electrodes, the receiving 
electrodei! having at least one opening for the droplet to pass through to the 
receiving substrate and in which synchronous indexing means are provided 
for the dispenser and the receiving electrode for accurate deployment of 
droplets cn the substrate. 

A dispenser for discrete droplets of less than ten microlitres (10 jj) in volume 
of a liquid comprising:- 

(A) a i nain assembly; 

(B) a ! i quid container comprising:- 

an elongated body member having a straight main bore; 
an inlet to the main bore; 

a valve seat in the body member forming a main bore outlet 
remote from and substantially in line with th inlet; 
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a nozzle mounted on the body member and having a nozzle 
bore communicating with the valve seat 

a droplet dispensing tip on the nozzle remote from the valve 
seat; 

a separate elongated floating valve boss of magnetic material 
loosely mounted in the main bore for limited movement out of 
line with the main bore, its cross-sectional area relative to that 
of the main bore being such as to permit the free flow of liquid 
between the main bore inlet and outlet by passing the valve 
boss, said valve boss not being mechanically connected to the 
body memben 

(C) rrisans for releasably securing the liquid container to the main 
as sembly; 

(D) rrisans for exerting a pressure differential on the liquid in the 
dispenser; 

(E) a separate valve boss actuating assembly adjacent the body member 
to * applying an electromagnetic force to the valve boss to engage and 
disengage the valve boss from the valve seat; 

(F) an electrode incorporated in the dispensing tip; 

(G) a separate receiving electrode below the tip; 

(H) a high voltage generating means connected to one of the electrodes 
to provide an electrostatic field therebetween; and 

(I) m eans are provided for measuring the charge of the droplet 

A dispensing assembly as claimed in claim 50 in which a Faraday Pail is 



- 58 - 

provided itor measuring the charge of the droplet. 

A dispensing assembly as claimed in claim 50 in which a 
Faraday Pail is provided for measuring the charge of the droplet 



